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DREWS INSTITUTIONALIZED DIWY ECONOMY 

by 

George B. Dantzig 

In this variant of an economy considered by W. P. Drews there 

are r resource groups each of which sells their basic resource (e.g., 

labor, oil, coal) to n industries (activities) that produce consumer 

goods.  By adjusting the (relative) prices (X., X , ... , X )  that 

they charge for their resources, they can alter the proportions 

(y,, Yo» ••• » Y ) of total money flows they recieve relative to one 

another.  By tradition, the political process, or by arbitration the 

proportions y.     are given.  Ownership of the resource groups is in 

the hands of  s consumer groups each of whom may own wholly or part 

of a resource group.  For our purposes the money flows  (y,, y , ... , Y ) 

are transferred in some known way to the consumer groups and result in 

(6., 6 , ... , 6 ) being the known given relative money flows to the 

s consumer groups. The cost of resource inputs (which includes the 

cost of labor), however, can affect the prices of n types of consumer 

goods and therefore can affect the total cost that each consumer group 

must pay-out to buy their characteristic bill-of-goods.  If the latter 

cost 1- too high a consumer group will attempt to alter (reruce) the 

proportions of the population  (p.., y , ... , p )  aligned with it.  For 
-1    i- s 

any selected set of resource prices  (X , ... , X ), it may not be 

possible, however, for all consumer groups to adjust their sizes y. 



2. 

simultaneously  to acheive an exact balance between the revenues each 

receives and each pays out to purchase consumer goods.     Our purpose 

will be to show,  however,   that we can "diwy^up the economy according 

to any preassigned money flow amounts     (y..,   y-»   •••   ,  Y  )»   (Ö,,   6~,   ...   ,   <5  ) 

and can find prices     (A   ,   \   ,   ...   ,  X  )     and  sizes       (p,,   y„,   ...   ,   y   ) 
i.      l r i      z s 

so that the implied cost of the consumer goods for each consumer group 

is in exact balance with its revenues. 

The s-consumer groups are assumed to have characteristic 

consumption vectors C., C» C  of n types of consumer goods 
X   A- s 

expressed in absolute terms per person  (C. ^ 0 are column vectors). 

The economy will be assumed to consist of n activities that produce 

n types of consumer goods inter-related by a square Leontief type input- 

output matrix L. The level of activities X thus satisfy: 

s s 
(1) LX ■ E C P - cp  , E ^4 = !. ^ 1 0 • 

j=l J J j=i J      J 

We now assume that  the kth consumer good activity must purchase  (per 

unit of activity  level)     R..   ^ 0    units of basic  resources    i.     Thus 

the total cost of purchases of all basic resources per unit of activity 

r 
k is  C^ R-ii,*    ^8 row vector of costs of all n activities 

1=1 i :Lk 

r 
per unit level is  ][J X R  where R = (R^,, R.j ^ )• The 

1=1 

Implicit prices  for consumer goods    Y    thus  satisfy; 
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(2) YL - 2 >    R - XR  , 
i-1 1-1 

x1 = 1, x1 > 0 

The various relations may be usefully.displayed in tableau form: 

i Consumer-goods 
I    production levelsi 

Consumer Goods:  Y 
(implicit prices) 

Resource Prices: X 

Leontief square 
input-output 
matrix: 

L 

Resource Inputs 

Consumer 
group size 

Characteristic 
bill of goods: 

AY 
S* 

16 
Money flows 

where i    is the scalar proportionality factor.  Thus from our 

definitions the revenues received for the i-th resource must satisfy 

for some choice of scalar factor £ 

(3)   Xi K±\  = i.yi for 1 - (1, ... , r) 

and the expenditures for consumer goods by the j-th consumer group 

must satisfy for the same choice of scalar factor £ 

(4)   YCj ui  - i6i for j = (1, ... , s) 

where the equality of the scalar factors can b'' ^hown from (1) and (2), 

Substituting the values of X and Y from (1) ind (2) we have 

(5)   Xi Ri L"
1 Cy - £Yi for i - (1 r) 

(6)    XR L-1 CM £6. for j = (1, ... , s) 

V 
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If we cat 

4. 

[M^]  -   [^ L'1 CJ] v/here    M    is    r x s  , 

then (5) and   (6)  simply state that we seek a 
r 

S =  {X 

A    in the simplex 
s 

\\    ^ 0,    Yj    X4  - !)      and a    y    in the simplex    T = iv\u. Jl 0,    ^   M. 
1 i=l    i J j=l    J 

1} 

such that the rescaled matrix [\    M, \i,]    h.as row sums proportional to 

Y = (Y-I Y )  and column suns proportional to 6 = (6. 6 ). 1 r is 

Theorem:    Given    M > 0    and (Yp   ...   ,   Yr) 1 0,6 =  (6^...,   6s)  >_ 0, 

Zy.  =  E<5.,   then  there exist    X ^ s,  p G T    and  a scalar     i    such  that 

2   ^ Mlj u    = Wj, E    ^ "ij Uj - ^i    fo^    1 =   (1.   ...   ,  r)    and 

j =  (1,   ...   ,   s). 

Proof;     Starting with any    A e  S    determine a mapping of    A -»■ p e T by 

s s 
setting    u!  = Ö./ S   X. M.,    and    p.  = y'/ ^ ^1     for    j  = 1,   ... 

J J   ^^    i    iJ J J  j = 1 J 
s. 

S Simplex;     U| J]   X.  = 1,  A    ^ 0}        T Simplex;   {y| J]   p    - 1,  y    > 0] 
1=1    1 1 j^i    J J ' 
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5. 

8 

Next map bake this y -♦• Ä € S by X* ■ y./ J] M  p  and set 
'l'j?! "ij "i 

\ ' = X'/ 2 Xl  for  1 = 1, ... , r. The composite of the two successive 

If M  > 0.  By the Brouwer Fixed-Point Theorem, there exists a X such 

that X - X. Q.E.D. 

I 

1=1 

mappings is a mapping in    S:    X -»• X    which is clearly continuous in    X 


